Flows of polymeric fluids and liquid crystalline polymers (LCPs) were studied in complex flow geometries. In the present paper, however, there is a focus on the flow analysis of the flow of LCPs. Numerical simulations of flows of LCPs were carried out using the modified Doi equation with the quadratic closure approximation. Molecular orientation of LCPs is strongly affected by the velocity field including both the shear and elongational flows in the complex geometry while the velocity distribution is modified by the molecular orientation. Numerical simulations for a flow between parallel plates containing a cylinder and a spinning flow are presented as examples. A novel rubbing-free alignment layer for LCs was proposed as an application of flow-induced molecular orientation of LCPs. The development of wavy texture in startup flows of LCPs through a slit cell was discussed.
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